INTRODUCTION
An important part of any new research venture is building and maintaining a reference collection of relevant publications. This article provides a bibliography of computer supported cooperative work (CSCW). Many entries are annotated with a brief description derived from snippets from the original abstract, my personal notes, and from commentaries written by other people. Annotations also include a keyword list for topic disambiguation, where each keyword is selected from the limited set shown in Table 1 . The article also includes and overview of the general sources that publish CSCW works (Section 2), and a list of groupware systems and concepts indexed to the bibliography (Section 3).
1 EndNote is a Macintosh-based bibliographic package available through Niles & Associates Inc. 2 With special thanks to Jonathan Grudin, who provided a contents list of several books and proceedings, and where selected articles had been republished. 3The annotated references to books and proceedings include a list of section or conference session names and, in some cases, ordering information.
The bibliography is available in both an EndNote 1 database and a Refer database. Those wishing an electronic version of this bibliography can obtain it in two ways. The EndNote database and a Microsoft word copy of this document are available by writing the author. Please send a 3.5 inch Macintosh disc and a self-addressed stamped envelope to the author at Department of Computer Science, University of Calgary, Calgary, Alberta, T2N IN4, Canada. The Refer database and other related files are available via anonymous ftp from cpsc.ucalgary.ca in the directory pub/ CSCWbibliography.
GENERAL CSCW SOURCES
Due to the youth and diversity of CSCW, there are only a handful of specialized books available. Most of the literature is scattered amongst many journals, proceedings of conferences and workshops, and technical reports. This section is a resource guide for readers interested in tracking the relevant published literature in CSCW and groupware 2.
Books. Perhaps the best selection of CSCW articles is provided by Irene Greif's "Computer Supported Cooperative Work" (Greif, 1988) 3. Her collected readings span from the earliest visions of CSCW to present day theory and practice. On the groupware front, Johansen's "Groupware: Computer support for business teams" is a very readable layman's book detailing current approaches and applications of groupware to business environments (Johansen, 1988) . Two recent CSCW collections cover social and technological support for work group collaborations: "Intellectual teamwork" by Galegher, Kraut and Egido (1990) ; and "Technological support for work group collaboration" by . "Computer supported cooperative work and Groupware" (Greenberg, 1991c) collects 16 CSCW articles previously published in a 2-part Unix customization files Mackay 1990 US West Tele-collaboration Project Abel 1990b; Bulick 1989; Corey 1989 VideoDraw Tang 1989 Tang & 1990 VideoWhiteboard Tang 1991 VideoWindow Fish 1990 Video wall (Xerox) See Portland Experiment
Virtual Environments
Cohen 1991 Visual Schedular Beard 1990 Vmacs Lakin 1990 Vrooms Galegher, R. E. Kraut and C. Egido ed., Hillsdale, New Jersey, Lawrence Erlbaum Associates.
(virtual hallways, video, informal meetings, evaluation) Abel describes a case study of a video wall used to create permanent links between two geographically-distributed research labs to support informal interaction. The system is described as adequate (but just barely so) for creating a joint sense of place and culture. Abel, M., Corey, D., Bulick, S., Schmidt, J. and Coffin, S. (collection) Session titles were: 1 Supporting face-to-face groups; 2 Empirical studies; (organizational concerns, social impact) The focus is on groups which face the highly interactive and complex task of developing new products. A description is presented of the activities in which these teams engage, and moves from that data to suggest how information technology might better be used to support the work of those teams. The work is premised on the belief that an in-depth understanding of the group's complex tasks is necessary to realize the full capabilities of technology. Applegate, L. M., Konsynski, B. R. and Nunamaker, J. F.
(1986) "A group decision support system for idea generation and issue analysis in organizational plan- The idea generation and management process has been chosen as the domain for the study of the design and implementation of a GDSS to support complex, unstructured group decision processes within organizations. Results of research conducted in the MIS Planning and Decision Laboratory on the use of the Electronic Brainstorming System with over 100 planners are presented. Planners reported high levels of satisfaction with the process and rated the computer brainstorming tool as much better than manual brainstorming. Attewell, P. and Rule, J. (1984) "Computing and organizations: What we know and what we don't know." Comm ACM, 27(12), p1184-1192 . Reprinted in Greif, 1988 (organizational concerns) This paper analyses the earlier literature on the effects of computing in organizations. The literature is found to be inconsistent and inconclusive. Austin, L. C., Liker, J. K. and McLeod, P. L. (1990) "Determinants and patterns of control over technology in a computerized meeting room." In Proceedings of the Conference on Computer Supported Cooperative Work (CSCW '90), p39-52, Los Angeles, California, October 7-10, ACM Press.
(face-to-face meetings, evaluation) Groups completed a pfiorization task in a "low structure" computerized meeting room. All group members had equal access to a public screen used to complete the task. The authors studied how groups distributed control of the technology, the determinants of which group members took control, and the consequences of control. They noticed that proficiency with the computer interface and the social influence are factors which predicted who will take control. Dedicated versus non-dedicated scribes are also discussed. (overview, face-to-face meetings, critique) This paper argues that CSCW is a renewed recognition of user needs for extensions to current communication media. A taxonomy of communication media is provided; four levels of user needs--informing, coordinating, collaborating and cooperating--are presented; limits of current media are raised; and extensions of electronic media are proposed. A good overview of the area, its problems, and directions to follow. Bair, J. H. and Gale, S. (1988) (participatory design, evaluation, organizational concerns, social impact) The authors share their experience of a cooperative systems development project involving centralization of several previously independent surgical departments in a hospital. A few simple cases illustrate that the conventional development process is wrought with conflicts, contradictions and challenges. In particular, the design of a cooperative system can neither be pushed by technology, nor by the workers view of what they require. Rather, the process is collaborative, where both designer and end user forward and evaluate ideas during system development. The work is an example of the "Scandinavian approach" to design. Bhandaru, N. and Croft, B. (1990) Galegher, R. E. Kraut and C. Egido ed., Hillsdale, New Jersey, Lawrence Erlbaum Associates. (email, asynchronous conferencing, evaluation) The paper reports a field experiment using email and computer conferencing to support a task force writing retirement policy. The study shows that computer-based communication can empower otherwise isolated people by providing them with the resources need to accomplish their tasks, including access to information and other people. Barriers to social interaction are reduced, and leadership roles broadened. Bjerknes, G. and Bratteteig, T. (1988) (shared workspace, evaluation, video) Bly observed designers communicating through three different media: face to face; over a video link that included a view of the other person and their drawing surface; and over the telephone. From her observations, she hypothesizes that the actions, uses, and interactions on a drawing artifact are as important to the effectiveness of many design collaborations as viewing the final artifact. Also, allowing designers to share drawing space activities increases their attention and involvement in the design task. When interaction over the drawing surface is reduced, the quality of the collaboration decreases. Bly, S. A. and Minneman, S. L. (1990) (multimedia, asynchronous confereneing, email) The Andrew Messaging System is built on the premise that mail is more than just text. Its important points are that it is a combined mail/bulletin board facility, and that it is multi-media. One can, for example, transmit line drawings, rasters, animations, and spreadsheets; ask for responses to a message via mail that asks its reader to select from a list of choices; and compile articles into magazines for further distribution on the bulletin board. (organizational concerns, evaluation) This paper explores the question of empowerment through computerization by looking at common problems of computer use in the context of office group work. In particular it examines the difficulties that secretaries confront when attempting to master desktop computing and the cooperative solutions they have developed to overcome them. Based on the findings, the paper outlines proposals for the design and implementation of CSCW applications intended to enhance the power of clerks and secretaries, office workers who are relatively resource-weak. Clement, A. and Gotlieb, C. C. (1987) (decision support, overview) This paper presents a conceptual overview of group decision support systems based on an information-exchange perspective of decision making. Three levels of systems are described, representing varying degrees of intervention into the decision process. (email, data sharing, implementation) This paper describes how distributed researchers can search for and retrieve items from a network library through NETLIB, a distribution system that handles requests made to it across an electronic mail system. Dykstra, E. A. and Carasik, R. P. (social impact, software design) Dykstra argues that while systems should nourish conversation and stimulate interaction amongst group participants, they should not directly regulate the actual meeting process. Instead, the technology should be supple enough to allow the group itself to define its own (perhaps changing) conventions, structures, and constraints. (idea processors, implementation, evaluation) GROVE is a prototype outline editor specifically designed for use by a group of people working simultaneously on the same text outline. It has been used in work sessions by several groups, both in face-to-face and distributed modes, for a variety of design tasks. This paper describes the function of GROVE and presents some of the important observations from these work sessions. Ellis, C., Gibbs, S. J. and Rein, G. (1988b) Byte, December.
(implementation, shared workspace, data-sharing, face-to-face meetings) This paper gives a popular review of the NLS/ Augment system, discussing it in terms of document development, production and control; research intelligence; community handbook development; computer-based instruction and shared screens; meeting and conferences; community management; and special knowledge work by individuals and teams. Engelbart, D. C. (1990) Galegher, R. E. Kraut and C. Egido ed., Hillsdale, New Jersey, Lawrence Erlbaum Associates. (social impact) The paper describes both the affective and instrumental components of relationships with co-workers, focusing on the stages through which work relationships move and the establishment of trust among members of a work team. Elements underlying personal relationships that also apply to work relationships are also identified. Gale, S. (1989) (shared view, decision support) In this paper, the authors explore the functions and structure of systems for CSCW; describe MOSAIC, a model for CSCW systems that provides, amongst other things, a shared view; and discuss a prototype designed to support collaborative decision making. Garfinkel, D., Gust, P., Lemon, M. and Lowder, S. (1989) "The SharedX multi-user interface user's guide, version 2.0." Research report STL-TM-89-07, Hewlett-Packard Laboratories, Palo Alto, California, March.
(shared views, implementation) SharedX is a multi-user environment that enables users to collaborate dynamically with others via their workstations. SharedX allows users to share existing X based applications by replicating the window interface among users. The system is described and some issues reported. Garrett, L. N., Smith, K. and Meyrowitz, N. (1986) " (semi-structured messages, hypertext) The paper examined how members of a biomedical research group could coordinate efforts and share information. The authors' aim is to allow a researcher to scan, filter and manage information, to use the information for decision-making, and to disseminate it to the rest of the team and to outsiders through a "web" of interactions. In their implementation, users can structure or filter their information and their collaborations through sets of templates (structured messages), each tailored to fit a task. Templates exist, for example, for searching on-line medical databases and for sending and selectively receiving mail. Through templates, a uniform interface is created between group members and sources of information. Furthermore, all information can be pasted and presented in a hypertext system which allows its users to share information to the degree appropriate to their activities. (decision support, face-to-face meetings, overview) The paper focuses on one type of group decision support system, a decision room in which computers and communications are used by participants during their deliberations. The paper introduces the concepts of private work, public screen, and chauffeur. It also reports on the experimental evidence of use, with special attention given to the potential of using gaming. (participatory design, social impact) Greenbaum offers a historical perspective of work organization and management strategies. In essence, she argues that the Scandinavian view of user participation in the design process is part of building democracy in the workplace. She indicates two central issues in the move to workplace democracy. First, democracy needs to be viewed as active participation in planning and decisionmaking, thus making worker involvement far more than techniques for improved human-computer interfaces. Second, CSCW means that computer systems need to reinforce forms of cooperation that enhance the chance for a more democratic workplace. For example, information flow in a CSCW application could emphasize lateral movement, as opposed to the top-down flow through authority normally seen in management. Planning functions could then move from current rule-based bureaucratic realms to situations where groups assume the stronger role. (conceptual, shared views) For groupware to be considered successful, it must be usable and acceptable by every member of the group. Yet the differences present between group members--their varying roles, needs, skills--and the differences between groups are a serious obstacle to achieving uniform acceptance of the groupware product, especially when the product treats all people and groups identically. This paper discusses the consequences that may occur as a result of not accommodating individual differences, and then offers a possible solution to the problem. First, instances of groupware failure are described: the inability of the group to reach a critical mass; the unequal accessibility of the groupware by participants; the failure to accommodate the different roles participants may play; the failure to balance the work done against the benefits received; and the failure of groupware to evolve with the needs of the group. Second, the notion of personalizable groupware is proposed, defined as a system whose behaviour can be altered to match the particular needs of group participants and of each group as a whole. Finally, the paper presents a working example of personalized groupware.
Share is a shared screen system that offers its users a flexible choice of floor control models to help them mediate their interactions with the shared application. Greenberg, S. and Bohnet, R. (1991) (overview, face to face meetings) A large portion of an office worker's time involves real time collaboration with fellow associates. Many traditional tools assist this process, such as telephones, meeting rooms, specialized media such as whiteboards, and so on. This paper is concerned with the potential of the computer as a tool to further enhance the group work process through direct support of real time communication needs and the specific collaboration requirements of the group. General computer support for four styles of real-time interactions are distinguished and surveyed: 1) face to face meetings; 2) remote conferencing; 3) casual real time interaction; and 4) multi-user applications. Each topic is introduced, motivations discussed, and the key technical systems and related research described. (data sharing) This paper discusses issues in data sharing in group work from a data management requirements. Support technologies range from conventional data base management systems for regular information to object management systems for irregular information storage and retrieval. This paper examines the data management requirements of group work applications on the basis of experience with three prototype systems--two calendar systems and one collaborative document editing system. Unresolved issues of access control and concurrency are raised. (critique, organizational concerns) Grudin discusses why CSCW applications fail. First, there is a disparity between those who will benefit from a CSCW application and those who must do additional work to support it. Second, there is a decision-making failure that leads to ill-fated development efforts, due to the lack of management intuition for these applications. Third, there is a failure to learn from actual experience because it is extremely difficult to evaluate these applications. Grudin suggests that we must be aware of these problems if we are to overcome them. Grudin, J. (overview, critique) The first half of the chapter describes problems that have led to expensive, repeated failures of groupware development efforts. In the second half, a groupware success story demonstrates the importance of focusing our analysis on the work setting and provides a basis for speculating about the future. (CSCW '90) , Los Angeles, Califomia, October 7-10, ACM Press. (critique) This is an essay on "the user interface" to a computer and "the computer interface" to a user or users. It also addresses a "user's or group's interface" to a computer and a "computer's interface" to a user or users. After noting the further distinction of users' interfaces to their work, it concludes with a discussion of"the designer" and designers' "models of users." A delightful essay on what is really meant or implied by interface terminology. (conceptual, social impact) This essay provides an excellent discussion/review of the CSCW field, its early roots and derivations, what it is and isn't, and how it is perceived by today's community. In particular, CSCW is discussed as the convergence of two development disciplines, one concerned with small-groups, and the other with large systems. It provides a much-needed perspective on the CSCW "paradigm". Grudin, J. (participatory design, organizational concerns, software design) While participatory design has generally succeeded for software development targetted to producing systems specific to an in-house organizational context, it has not really been applied to product development organizations that design mass-produced off-the-shelf products. Grudin suggests that in spite of the benefits participatory design may offer for improving a system interface (particularly for groupware systems), there are several serious obstacles to user involvement. Most stem from organizational structures and development practices that arose prior to the current market for interactive systems. Grudin, J. (1991c) (software design, implementation) DistEdit is a toolkit for building applications that support collaboration between people in distributed environments. In particular, it allows one to build interactive group editors and has the ability to support different editors simultaneously. The toolkit allows existing single user editors to be modified slightly to become a multiuser system. Koszarek, J. L., Lindstrom, T. L., Ensor, J. R. and Ahuja, S. An earlier version appeared in CSCW '86.
Grudin, J. (1990b) "interface." In Proceedings of the Conference on Computer Supported Cooperative Work
(decision support, overview) Application of computer and information technology to cooperative work and group decisionmaking has grown out of three traditions: computerbased communications, computer-based information service provision, and computer-based decision support. This paper provides an overview of the various kinds of systems that have been configured to meet the needs of groups at work, evaluates the status of these systems in the USA, evalutates the experience with them, and assesses barriers to their further develop-ment and use. Kraemer, K. L. and Pinsonneault, A. (1990) (decision support, overview, evaluation) The paper provides an up-to-date portrait of the state of our knowledge about group decision support systems (GDSS). Five major research implications are offered: the lack of research on some important "formal" factors of groups; the lack of knowledge of the impact of GDSS on the informal dimensions of a group; the need to move away from the lab towards real field studies; the relation between group development and how it affects GDSS; and how the structure imposed by technology affects group processes. (shared workspace, implementation) A visual language can give group members a way to visualize an aspect of group work so they can better understand and perform it. Lakin describes a computer graphics system called "vmacs" that has the potential to allow people to move seamlessly between individual and group modes of work, between graphic and text work objects, and between casual and formal representations of objects. Landow, (3. P. (1990) (decision support, evaluation) Technology changes the way people within a group behave. Lea and Spears discuss how computer-mediated communication affects deindividuation, the anonymity and loss of identity that occurs when people are submerged in a group. If deindividuation does exist, we would expect the social norms and constraints of people's behaviour to be weakened, which would have serious consequences on how decisions made by the group should be interpreted. The authors question past findings on how electronic communication changes the group's psychological states, and then present their own study and altemate view of the role of deindividuation. Lederberg, J. and Uncapher, K. (1989) "Towards a national collaboratory." , The Rockefeller University, March 17-18.
(overview, social impact) This is a report of an invitational workshop whose mandate was to develop recommendations for a research agenda leading to a "National Collaboratory", a resource that would use networking and computer technology to support collaboration independent of distance and by increasing productive access to scarce and expensive assets. (semi-structured messages, protocols, decision support, hypertext) SIBYL is a system that supports group decision making by representing and managing the qualitative aspects of the decision-making processes: alternatives, the goals to be satisfied, and the arguments evaluating the alternatives with respect to these goals. SIBYL is described and compared with other systems with similar objectives (eg glBIS), and an example session provided. SIBYL is claimed to be a knowledge-based system which uses a semi-formal representation, whereas glBIS is mainly a hypertext system with semantic types. Lee, J. J. (data sharing, hypertext, implementation) Quilt is a tool for collaborative document production that emphasizes and supports the communication vital to good collaboration. For example, links may be structured hypermedia links that allow people to attach text and voice annotations to the document. These may be specialized as revision suggestions, public comments, and directed messages. The necessary coordination between collaborators is enhanced via activity logging, notification and triggering mechanisms. Access permissions can be set by the author to reflect the varying roles of collaborators (as writers, commenters, reviewers), while usercustomizable definitions for such things as document and annotation types make the system both flexible and extensible. Lewe, H. and Krcmar, H. (1990) (evaluation, social impact) Linde questions the common (and perhaps naive) assumption that the authority status of participants within an organization is fixed. Through extensive videotapes, she observed a flight officer and pilot on board a helicopter engaged in police missions. The pilot is responsible for all on-craft decisions, while the officer is responsible for the actual police mission. She observed a quite complex social structure. In particular, the "authority status" of crew members was subject to moment to moment negotiations, invoked as a normal, unremarked background condition of the ongoing daily operations. Linde suggests that negotiating authority is quite common in most collaborative work, and that it would be a mistake to rely only upon the formal organizational hierarchy when deciding upon the authority of participants. (data sharing, organizational concerns, evaluation) The act of customizing software is generally viewed as a solitary activity that allows users to express individual preferences. In this study, users were found to actively share their customization files with each other, which allowed members of each organization to establish and perpetuate informally-defined norms of behaviour. A small percentage of people were responsible for most of the sharing: highly skilled software engineers who were the first to experiment with and to customize any new software; and 'translators' who interpreted the needs of the rest of the organization and created customization files tailored to those needs (usually founded upon the customization files of the highly-skilled). Implications of the results are offered. Mackay, W. E. and Tatar, D. G. (1989) .
(semi-structured messages) This paper describes Information Lens, an intelligent system to help people share and filter information communicated by computer-based messaging systems. Malone, T. W., Grant, K. R., Turbak, F. A., Brobst, S. A. and Cohen, M. D. (1987a) "Intelligent informationsharing systems." Comm ACM, 30 (5), p390-402, May.
(semi-structured messages, email) The Information Lens is a prototype intelligent informatin-shafing system that is designed to include no tonly good user interfaces for supporting the problem-solving activity of individuals, but also good organizational interfaces for supporting the problem-solving activities of groups. Malone, T. W., Yates, J. and Benjamin, R. I. (1987b) "Electronic markets and electronic hierarchies." Comm ACM, 30(6) , p484-497, June.
(conceptual) By reducing the costs of coordination, information technology will lead to an overall shift toward proportionately more use of markets--rather than hierarchies--to coordinate economic activity. Malone, T. W., Yu, K. and Lee, J. (1989) Boston, (remote conferencing, protocols, evaluation, decision support) This research explored the impact of two synchronous systems which vary in the role of immediacy of interaction and feedback on group decision making. One system is messageoriented, requiring a conferee to complete a message before interacting with others. The other displays what each group member is typing as it is typed in a separate window on the screens of all participants. Groups were asked to solve a problem. All groups produced decisions superior to the average initial individual solutions. Window system groups improved more, produced significantly higher quality decisions, and spent less time discussing how to organize the system and task efforts. Nardi, B. A. and Miller, J. R. (1990) (data sharing, hypertext, implementation) The paper reports on a project to develop a "work in preparation" editor, or PREP editor, to study co-authoring and commenting relationships. Three issues in designing computer support for co-authoring and commenting were identified: support for social interaction; support for cognitive aspects of co-authoring and external commenting; and support for practicality in both types of interaction. The approach taken by the PREP editor is described. (evaluation) This paper describes a methodological and topical framework for studying collaboration in research settings. The framework is intended to capture the central activities and issues in research collaboration, and to represent them in a way that can inform the design of computer support. The starting premises for studying collaboration are presented, the use of qualitative ad naturalistic methods described, and preliminary findings reported. Suomi, R. (1989) "Inter-organisational information systems as a tool for computer-supported co-operative work. (shared workspace, evalution) This dissertation is a descriptive study of the shared workspace activity of small groups working on conceptual design tasks, activities that include listing, drawing and gesturing. The paper presents: a methodology for observing and analyzing collaborative design activity; a detailed description and analysis of key aspects of shared workspace activity; a set of specific recommendations for the design of tools to support shared workspace activity. This thesis is required reading for the designer of a shared workspace. Tang (shared workspace, evaluation) Tang and Leifer used detailed transcripts of design sessions to examine the possible purposes behind activities of a small design team who share a drawing surface. They found that artifacts, when combined with a person's gestures, are just as valuable for representing ideas and for engaging attention. A graphic evolves along with ideas into a final artifact, and gesturing is used for pointing and focusing attention during the collaboration. They conclude that too much attention has been paid to the artifacts left behind from collaborative meetings. In many cases, these are just marks that are inherently meaningless. (hypertext, implementation, software design) Object-sharing requirements are described for the Object Lens system, which integrates features of hypertext, object-oriented systems, and rule-based agents. Approaches to object-sharing are evaluated, and a new scheme initiated through email exchange is promoted. Although most of the discussion is specific to Object Lens, the ideas are important for general multi-user interface toolkit construction. Tatar, D. G., Foster, G. and Bobrow, D. G. (1991) (idea processors, shared workspace, evaluation) Users encountered unexpected communicative breakdowns when using Cognoter, a multi-user idea organizing tool. Difficulties stemmed from an incorrect model of conversation implicit int the software's design. A more realistic model of the user situation was created, and the tool redesigned. Thimbleby, H., Anderson, S. and Witten, I. H. (1990) "Reflexive CSCW: Supporting long-term personal work." Interacting with Computers, 2(3), p330-336.
(conceptual, data-sharing, social impact) The paper argues that the plight of the individual user can be viewed as a CSCW problem, for the individual frequently acts as multiple persona performing many independant tasks, perhaps in several places. "Reflexive CSCW" is proposed as a CSCW system applicable to personal work.
Thomas, R. H., Forsdick, H. C., Crowley, T. R., Schaaf, R. W., Tomlinson, R. S., Travers, V. M. and Robertson, G. G. (1985) Greif, 1988. (hypertext) Trigg, the creator of the Xerox Notecards hypertext system, tackles the "lost in hyperspace" problem--the difficulty of navigating through complex hypertext networks. Unlike sequential documents, the rich inter-connections in hypertext may make it difficult for the unguided reader to follow paths preferred by the author (eg introductory tours through the document). Tfigg introduces two new Notecard techniques to ameliorate this problem: tabletops and guided tours. A tabletop records a specific set of notecards (hypertext fragments) and their layout on a screen. A guided tour is a graphical interface that allows one to navigate between tabletops. Normal notecards can further supplement a tour by pointing to and annotating other cards on the tabletop. In this way, an author can "'guide" the reader through the text. Tueni, M. and Li, J. (1989) (protocols, semi-structured messages) This paper introduces a perspective based on language as action, and explores its consequences for practical system design. The language/action perspective is contrasted to a number of other currently prominent perspectives, andis illustrated with an extended example based on studies of nursing work in a hospital ward. The author shows how it leads to particular analyses of that work, which reveal potentails for creating new designs that can make the work (and the workers) more effective. Winograd, T. (1988b) "Where the action is." Byte, Decem- ber.
(semi-structured messages, protocols) This paper gives a simple description of speech acts and its basis behind the Coordinator. Sample screens from the Coordinator are shown along with its description.
